7-ketocholesterol is not cytotoxic to U937 cells when incorporated into acetylated low density lipoprotein.
The growth of the necrotic core region within advanced atherosclerotic plaque is thought to be driven by oxidised low density lipoprotein (oxLDL)-induced death of macrophage cells. OxLDL and atherosclerotic plaque are rich in oxysterols, especially 7-ketocholesterol (7KC). As 7KC triggers cell death at physiological concentrations when added directly to the cell culture media, 7KC and other oxysterols have been suggested to be the main cytotoxic agent of oxLDL. We investigated this hypothesis by examining the toxicity of 7KC to monocyte-like U937 cells when incorporated into high-uptake non-toxic acetylated LDL (acLDL). Incorporation of 7KC into acLDL greatly reduced the oxysterol toxicity when compared with an equivalent amount of 7KC added directly to U937 cells. Enrichment of oxLDL with 7KC did not significantly enhance lipoprotein toxicity. OxLDL was highly cytotoxic yet generated only low levels of intracellular 7KC. In comparison, 7KC-acLDL generated high intracellular 7KC concentrations with little loss in cell viability. The data show that when incorporated into lipoprotein, 7KC cytotoxicity is greatly reduced, even though intracellular levels exceed those measured when cells are incubated with oxLDL, which suggests 7KC is not the significant toxic agent within oxLDL.